The so-called congenital rhabdomyoma of the heart occurs rarely in animals other than the guinea pig. According to ROONEY~, who encountered 24 cases out of 193 guinea pigs in a closed colony, the condition is rather common in this species. From brief mentions in reviews by COT CHIN^, HAD LOW^, and MOULT ON^, it appears that the condition has been described an additional 16 times in various animal species. Eleven of these cases were in domestic swine, all of which had been published in non-English literature. Recently KAST and HXNICHEN~ made a more extensive review of the literature and described 3 further cases in. the domestic pig. The present paper reports another case in this species.
Materials and Methods
Tissues were fixed in 10% buffered formol-saline, embedded in paraffin, and sectioned at 6p thickness. Sections were routinely stained with haematoxylin and eosin. Special techniques used included periodic acid-Schiff (PAS) reaction (with and without prior digestion with saliva) and phosphotungstic acid haemat o x y h (PTAH), Masson's trichrome, and Gordon and Sweet's reticulin stains.
History
The cardiac lesions were an incidental finding in a 5-month-old female, 1 of 5 of 180 pigs of the local South-China type affected with swine fever. The pig was received at the laboratory in a moribund condition with reddening of the skin over the belly and the extremities and was killed by exsanguination.
Gross Pathology
There was an excess of pericardial and peritoneal fluids. The lungs were oedematous and had areas of consolidation in the diaphragmatic lobes. There were massive epi-and endocardia1 haemorrhages in the auricles. The wall of the ven- 1 cm in greatest dimension to the point of visibility with the naked eye ( Fig. 1 ).
There were a haemorrhagic gastritis, fibrinous deposits on the hepatic surface, renal infarcts, meningeal congestion, and an increase in the cerebro-spinal fluid. All the lymph nodes had cortical haemorrhages of varying intensity.
Histopathology
The nodules in the ventricular wall consisted of large myoblastic cells with varying degrees of cytoplasmic vacuolation; for the most part they were well demarcated, though not encapsulated, from the surrounding normal myocardium (Fig. 2) . A few small nodules contained largely non-vacuolated cells that resembled the Purkinje fibres of the heart. The cells were large and contained open nuclei with 1 or 2 prominent nucleoli ( Fig. 3) . The cytoplasm stained faintly and in some cells was granular.
The vacuoles had hazy outlines; the degree of vacuolation was highly variable. In extremely vacuolated cells only a peripheral margin of cytoplasm reniained; in others the cytoplasmic margin was connected by slender cytoplasmic processes to a small quantity of perinudear cytoplasm giving rise to the 'spider cells' (Fig. 3) . In PTAH-stained sections striations were visible in both vacuolated and non-vacuolated cells but the striations were prominent only in a narrow zone at the margin of the cells (Fig. 4) .
In some nodules isolated myoblastic cells with or without vacuoles occurred at the edges of the lesions amidst normal-looking myocardial fibres (Fig. 5 ). In other areas the vacuolated cytoplasm of the myoblastic cells was continuous with that of normal myocardial bundles; in such cases the striations were also continuous ( Fig. 4) .
Occasional binucleated cells occurred (Fig. 3) . A few fibres were stained blue with Masson's trichrome. Discontinuous argyrophilic fibres occurred in the rhabdomyomatous tissue. There were coarse PAS-positive granules in the cytoplasm of the myoblastic cells, particularly in the pale, non-vacuolated ones. The cytoplasmic processes and some interstitial fibres were also PAS-positive. In sections previously treated with saliva, only the interstitial fibres remained PAS-positive. These appeared to be the same elements stainable with Masson's trichrome and reticulin stains. Microscopic lesions in other organs, including a non-suppurative meningoencephalitis, were entirely compatible with swine fever. There were also active lesions of verminous pneumonia and residual lesions of verminous hepatitis (ascariasis).
Discussion
Because the myoblastic cells in congenital cardiac rhabdomyoma contain glycogen, BATCHELOR and M A U N~ suggested the use of the term 'congenital nodular glycogenic tumor of the heart'. PRICHARD~ maintained that the word 'gly-cogenic' is inappropriate because the cells do not actually produce glycogen. Furthermore it confuses the condition with the cardiac form of glycogen-storage disease which is a separate and hereditary entity presumably transmitted as a recessive 1O.The name 'rhabdomyomatosis' used by ROONEY~ is perhaps most appropriate. In this paper however, the term 'congenital cardiac rhabdomyoma' is retained because it is the one most commonly used in the literature.
According to HAD LOW^ only TESTI had demonstrated the presence of glycogen in congenital cardiac rhabdomyoma in domestic animals. In the present case glycogen occurred in the myoblastic cells as demonstrated by the PAS technique with and without prior digestion with saliva. PAS-positive substances have also been demonstrated in the lesions in guinea pigsg, but digestion with diastase had apparently not been carried out.
While certain glycogens, depending on degree of polymerisation, are soluble in aqueous fixatives, neutral formol-saline is an adequate fixative for the less soluble, highly polymerised glycogens in tissues which in turn are entirely removable by saliva7. The glycogen demonstrated in the present case was therefore of the highly polymerised variety in contrast to that in the lesions in man in which glycogen had rarely been demonstrated in aqueous-fixed material+. Unfortunately in the present case no tissue was available other than those fixed in formol-saline so that the content of the vacuoles could not be adequately investigated. However, the histological appearance of the various grades of cytoplasmic vacuoles and the hazy outlines of the fully-formed ones were characteristic of glycogen. The vacuoles appeared to comprise more than 25% of the lesions suggesting that the rhabdomyomatous tissue contained a considerable amount of soluble glycogen. KAST and H h I C H E N 5 on histometric evaluation showed that about a quarter of the rhabdomyomatous tissue in their 3 cases was occupied by vacuoles and this, they stated, corresponded to the amount of glycogen (27.3%) in the lesions in man.
Congenital cardiac rhabdomyoma in man usually occurs in infants in association with a variety of congenital malformations, most commonly tuberous sclerosis. Similar malformations have not been recognised in animals3 and none was seen in the present case.
Neither in human nor in animal cases has there been any evidence of a progressive expansion of the rhabdomyomatous lesions which are regarded as a focal arrest in the maturation of cardiac muscless. The lesions may, however, be accompanied by multiple microscopic foci of myoblastic cells in apparently normal myo-cardium3. The present case had such foci ( Fig. 5 ) which together with the apparent continuity of normal-looking muscle bundles with the enlarged myoblastic cells ( Fig. 4) gave the impression that the lesions were expansive.
Summar_y
A case of congenital cardiac rhabdomyoma is described in a 5-month-old female pig. Multiple nodules of various sizes in the wall of the ventricles were made up of large myoblastic cells containing glycogen and cytoplasmic vacuoles. Typical 'spider cells' occurred.
